Transcranial magnetic stimulation (TMS) may modulate the excitability of local cortical stimulation sites and distant functionally interconnected regions for minutes, hours or even days. The effects of TMS suggest that it not only acts on activity of the stimulated area, but also on its connections with remote areas. Due to these properties one of the main rationales for the application of TMS in stroke patients is to improve imbalance in interhemispheric inhibition. However, given that TMS may have excitatory or inhibitory effects the impact of stimulation is not easy to predict. In this review, we discuss the different factors that determine the magnitude and quality of physiological and behavioural responses to TMS. Whether TMS is mainly excitatory or inhibitory not only depends on the parameters of stimulation such as pulse frequency and duration, but also on baseline activity of neural tissue before stimulation, or even on cognitive factors such as attention. A major challenge for the application of TMS as therapy method is to identify predictors of positive effects in individual patients. Neuroimaging studies measuring hemodynamic or electrophysiological responses show that changes in interhemispheric competition or adaptations of functional networks in patients with focal brain lesions may predict the individual response to brain stimulation. Such techniques have the potential to select the most appropriate among different intervention methods for an individual patient.
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Introduction
Over the last 20 years, non-invasive brain stimulation has become a powerful tool in cognitive and clinical neuroscience. Transcranial magnetic stimulation (TMS) is a safe and well-tolerated technique that may be applied in single pulses or in trains (repeated, or rTMS; Barker et al., 1985) . rTMS is not only able to modulate the excitability of local cortical target areas, but also of distant functionally interconnected regions (Hallett, 2007; Maeda et al., 2000; Noh et al., 2012) . Its clinical relevance relies on the fact that it can induce effects that outlast the period of stimulation for minutes, hours or even days (Nyffeler et al., 2006; Thut and Pascual-Leone, 2010) , which becomes manifest at the neural level as well as in terms of behavioural changes (Kim et al., 2004) . Recent clinical trials support the therapeutic utility of rTMS for patients with psychiatric disorders (Hovington et al., 2013) , degenerative diseases (e.g., Parkinson's disease) (Pascual-Leone et al., 1994) , or focal neurological pathologies such as stroke (Hsu et al., 2012; Torres et al., 2013) . However, despite these promising results, rTMS is not yet considered as a conventional treatment method for these disorders. A key reason for this is the variability of the physiological and behavioural response to rTMS (Hinder et al., 2014; Lopez-Alonso et al., 2014) . The application of rTMS in clinical practice requires a better understanding of the mechanisms underlying this variability, which involves the identification of possible predictors of the effects of rTMS on motor and cognitive functions.
In this review, we explore possible reasons for individual variability of the response to TMS. Since TMS pulses applied over the primary motor cortex consistently induce a motor evoked potential (MEP) and often an accompanying muscle contraction the effects of TMS on motor function can easily be measured. Therefore, most of what we know about the cortical dynamics of TMS-induced neural excitation or inhibition has been gained from studies of the motor system. We focus much of our review on the effects of TMS on the motor system, but where possible try to 
